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THE DESIGN OF AN ELECTRIC POWER PLANT FOR STOKELY 

BROTHERS CANNING FACTORY. 

Cwing to the rapid growth of the business of Stokeley 
Brothers, it has become necessary tc enlarge the plant. The present 
plant is located on a lot which it entirely covers, so that expansion 
at the present site is impossible. The power plant is entirely inade- 
quate for the needs of the business. At present it consists of three 
100 H. P, return tabular boilers, two of which are ready for the scrap 
heap, a 75 H. P. Frick Corliss engine, and two 15 H. P. Leffel simple 
slide valve engines. The machinery, which is driven by these engines, 
is scattered over a considerable area of floor space, thus necessitat- 
ing the use of long lineshafts. Since it is necessary that some of 
the machines be set in such relation to others that the planes of 
their driving pulleys are at right angles several belts are installed 
with right angle turns. : 

The two Leffel engines are placed in an open shed about 300 
feet from the boiler plant and steam is conducted to them by an un- 
covered iron pipe. From this pipe line much loss is incurred. 

Taking into consideration all the above mentioned facts, it 
was deemed advisable to mild an entirely new plant upon a near by 
site, which furnishes ample room for future expansion. The new plant 
is to be modern in every detail. Many new machines not now used in 
the factory will be installed. It is, however, beyond the scope of 
this paper to deal with anything other than the power plant. The 
writer has nothing to do with the selection of the boilers, since the 
Engineer in charge has had a wide experience with boilers for use in 
canning factories. The type of boiler which would be most suitable 

for power work would probably not be at all adapted to cocking purposes. 
More than fifty per cent of the capacity of the boiler plant is to be 
used for cooking. 



TYPE OF PLANT TO BE INSTALLED 

Since the load is scattered over a considerable area it 
seems advisable to use a low voltage electric power plant. In a 
canning factory of this size it would mean a great loss if a break- 
down of the power plant should occur during the busy season. The 
three phase transmission line of the Pigeon River Power Company runs 
along one side of the lots tc be occupied by the new plant. Sever- 
al small 3230 volt three phase induction motors are already connect- 
ed to this line. In order that a source of power may be available 
in case of a break-down, it is proposed to install a thres phase 
320 volt generator and use three phase induction motors for driving 
the various machines. 

TYPE AND CAPACITY OF BOILER PLANT. 

Two 150 H. P. return tubular boilers are to be installed 
at present with room in the boiler house for a third of the same 
capacity. 

ENGINE ROOM EQUIPMENT. 

From load conditions given by the manager of the plant it 
is thought desirable to instzll a 130 K. W. plant, although for the 
first year the peak load will probably be no more than 160 XK. W. 

The equipment which has been installed is as follows: 

1. Ridgeway simple, single valve engine for 
direct comnection to a 120 K. W. alternator. 

3. General electric 2340 volt, three phase, 60 
cycle alternator with a capacity of 130 K.W. 
at 80% power factor, 

belt 
3. 7% K.W. 1150 RPM, 135 volt.driven, compound 

wound exciter, 

4. Black slate combination generator and exciter 
panel equipped with: 

x A.C.--500 Ampere Ameter 
a. A.C.--350 volt voltimeter 

De Field rheostat 



4. Field switch 
5. Name plate 
Be TP-ST-400 ampere switch with fuses. 

TABLE SHOWING NUMBER AND HORSE POWER OF MOTORS 
TO BE INSTALLED. 

CORN SECTION 

No.Required. HP of each. Total HP % load Driven Machine 
Power 
Factor 

1 30 30 .90 Corn Huskers 
x 10 1C .88 Conveyors 
3 7:5 83.5 . 88 Silkers, Fillers,Orimpers 
1 10 10 .88 Slicers 

Total HP for COrD. vv isrerinns TReD 

TOMATO SECTION 

No.Required HP of each Total HP £ Load Driven Machine 
Power 
Factor 

3 15 30 .90 Conveyors, eto. 
i 7.5 2.5 .88 Fillers 
2 10 20 .88 Crimpers, Scalders 
2 Del 2.5 .88 Pulp Machine 

Total HP for Tomatoes....... 65.0 

PEA SECTION 

No.Required Hp of each Total HP z Load Driven Machine 
Power 
Factor 

1 30 30 .90 Viners 
3 10 30 .88 Cleaners, Crimpers 
3 7.5 32.5 .88 Grader,Blancher,Fillers 
3 3 3 .88 Washer 

Total HP for Peasd.....«.+.+75.5 



HOMINY SECTION 

No.Required HP of Each Total HP 2Load Driven Machine 
Power 
Factor 

1 is 15 .20 Washer, Husker 
3 10 10 .88 Drimper, Filler 

Total HP for Hominy...... 35 

Since corn and tomatoes are the only products which it may 
be necessary to pack at the same time, it is necessary to purchase 
only enough motors to operate these two sections. By a careful study 
of the above tables the following motors were selected as being ample 
for the operation of the whole plant: 

No.Required HP of Each Total HP 

2 30 30 
4 10 40 
5 7.5 37.5 
I] 15 30 

Total Motor HP Installed... 137.5 

DETERMINATION OF SIZES OF WIRE TO BE USED IN THE 
EE Toca Tr DAWES AE, 

OF EIGHTY-TIVE PER CENT 

(The letters a, b c, ete., refer to the wiring diag:.ragm 
on the plant lay-out sheet. ) 

Cir. :..Length No of HP of Power ractor K. W r = 
Ft. Connected Connect.pull 5 Load .8V3EI Barren ous iz 

Motors Motors Load Stout 

a 100 x 30 88 81 23.4 74 369 
3 10 +21 .88 33.4 74 
5 T.5.80 .88 25.5 84 
1 15 21 .88 11.2 37 



25 42 b 85 i 10 .91 .88 7.5 
1 7.5. 90 .88 5.1 17 

c 35 1 30 .86 .81 32.4 74 268 
2 10 91 =: 88 "5 50 
3 7.5.80 .88 10.3 34 
3 15 .91 .88 33.6 110 

d 65° 1 30 .86 .81 18.7 61 138 
3 10 .91 .88 7.5 35 
1 2B, 80 .88 5.1 17 
1 15 .81 . 88 11.2 35 

e 80 1 30 .86 .81 23.4 74 74 
LF 100 il 30 .86 .81 23.4 74 194 

3 10 .91 .88 15. 50 
3 7.5 80 .88 15.3 50 

2 100 1 30 .88 .81 23.4 74 173 
2 10 .91 .88 15 49 
3 nels 00 .87 15.3 50 

h 50 1 30 .86 .81 23.4 74 74 

i 100 3 15 91 .88 11.8 37 83 
1 10 .91 .88 7.5 25 

SIZE & TYPE OF WIRE, DROP IN EACH CIRCUIT, AND COST OF EACH 

2 CERCUIT. 

Sip. ¥ind of Length ft Current Size Resist- Drop in Total Cost 

Insulation One Way B & S ance OHMS Circuit Drcp to of 
End of Each 
Line 

a W Proof 100 270 0000 .015 4.1 4.1 $06.63 

= _ Rubber 85 43 5) . 103 4.3 8.4 17.39 

Og VW Proof 35 270 C000 .0054 1.5 5.6 33.80 

4d Rubber 65 138 00 .0153 8.1 7.7 54.40 

e Rubber. 60 74 1 .036 3.7 8.8 33.40 

£  ¥ Proof 100 195 000 «015 8.9 Te 103.50 

g VW. Proof 100 175 000 .015 2.6 11.4 162.50 

h Rubber 50 74 1 .030 8.3 13.5 37.80 

i Rubber 100 63 4 075 4.6 13.2 239.30 



METHOD USED IN DETERMINING THE PROPER SIZES 
“OF WIRE 

Practically all of the wiring of the plant is indoor work 
and must be done according to underwriters specifications; so that 
in no case can the most economical size of wire be used. The 
proper size of wire for the different circuits was gotten from a 
table of allowable current carrying capacities of wires in the 
"National Electrical Code." 

The voltage drop at full load current was calculated, and 
in no case was it excessive, ranging from 1.8% to 6%. A drop of 
10% in voltage is permissible if the drop in all of the circuits is 
approximately the same for the generator voltage may be raised 
enough to compensate for the drop. All of the circuits which will 
be used at any one time have approximately the same drop. Full - 
rated voltage may be supplied tc all machines without applying ex- 
cessive voltage to any one machine. 

PLANT EQUIPMENT AND PRICES. 

Ridgeway Engine fitted to alternator shaft...$23110.00 
15C K.V.A., 60 Cycle, 3 Phase,340 Volt 
G E. Ble TAT Or. cc vs wins eras sous sens ves ves 1372.18 

73 E.W. 125 VOIt Gr E. EROLLCT 1 vesrvaerrrvess DEBE 
30 H.P. 1200 R.P.M. G. E. Induction Motor.... 460.00 
10," 800 ® " " " @ 313.00 848.00 
mi w 1800 " " mn 183.00 910.00 
15.0% 1800 ® " " " mn 350.00 500.00 

Copper Wire as indicated in Table..seicicsveeanas_488.60 

W
O
L
D
 

Capital Cost & Annual Charges on Motor Installation.....$6831.50 

Capacity Capital Total ANNUAL CHARGES 
H.P. cost per H.P, Interest Depretia- 0il care Total Total 

H.P. In- Instal- 5% tion & Re- & Opera- HP per per 
stalled. led. pairs, 6% tion Annum Annum 

TE $29.00 37.5 $1.45 $1.74 $3.50 $6.69 $250 
1C 35.00 40 1:25 1.50 3.75 5.50 330 

15 20.00 30 1.00 1.80 8.25 4.45 130 

30 19.00 30 85 1.14 3.00 4.09 - 123 

Total Annual Charges on Motor InstallatiONee.....ieeveeseeess. $733 



Cost Of Engine Room Equipment... css ssressnsrsvesevsese BB382,90 
Cost of Copper Wire... Sa el Sa Ba 498.60 
Cost of Bullding Falimatied af. .sssrvavesrvsvsnnsnvvenss 1000500 
Cost of Brick Stack 110' High by 3' 7" diameter 
{Taken from Standard Handbook) i. cveevnortrunenssnssvsns 1483.00 
Cost of Boilers Erected (Taken from Standard Handbook)., 
Increased by 50%, due to present conditions)eesee.e.e... 3800.00 

Total C08 of Plant. vues. ovevrnnses $18. 713.5) 

Interest on Investment at 5%......... ive iiites 736.00 
Depre€iation & Repairs on Engine Room Equipment and 
BOLE Bl Bl... avis iii shite ews 485.30 
Total Annual Charges on Motor Installation...ccevceeoee 733.00 
Cost of Operating Power Plant (Labor supplies, etc.).. 3000.00 

Total Fixed Charges per Annum.c.s.e 3944.30 

COST OF POWER DELIVERED AT MOTORS BASED UPON THE ASSUMPTION 
OF 12 HOUR POWER DELIVERED 312 DAYS PER YEAR WITE COAL 

AT $4.50 PER TON 

Steam Con- Cost of Fixed charges Total Cost 
% Full Sumption Coal per per K.W. per K.W. 
Load per K.W Hr. K.W, Hr. Bour Hour 

In Pounds Cents. Cents. Cents. 

50 48.33 “ «957 1.75 8.607 
75 45.00 .897 I.17 3.067 

100 44.20 .876 .88 1.556 
125 45.30 .894 .70 1.504 

In the above table the whole boiler plant is charged against 
the power plant which is unfair, since half the boiler capacity is 
used in the cooking of the food. This, however, gives us a safe mar- 
gin for unknown contingencies. 

METHODS OF SECURING COST DATA. 

Prices of the motors, generators, exciter and switchboard 
apparatus was given by the General Electric Company through the Knox- 
ville office. Specifications and prices of the engine and alterna- 
tor were given by the Ridgway Dynamo & Engine Company, of Ridgeway, 
Pa. The price of the Ridgeway alternator seemed excessive. For 
this reason a General Electric alternator was selected. 



METHOD OF INSTALLING MOTORS. 

Since the motors must be moved from place to place at 
least twice a year, it is highly desirable to have some means of 
moving them which will be easier than lifting them off their base 
and loading them on a truck. To facilitate moving these motors 
they are to be mounted on low-wheeled trucks which have removable 
axles and wheels. One set of wheels and axles will be sufficient 
for all the motors; for when the motor is brought to the desired 
place the truck body may be jacked up and the whesls and axles re- 
moved, whege the truck frame can be lowered to the floor and bolt- 
ed down. To one end of the truck frame will be fastened a board 
to hold the switch and starting compensator. ~The exact details 
of construction of the truck are left to the manager of the plant. 

METHOD OF UNLOADING COAL. 

It will be noticed on the plant lay-out sheet that there is 
a short spur railroad track terminating at the front of the boiler 
room. This spur is to be constructed with a 5% grade to the end of 
the boiler room and will be located as close as is possible to the 
building. The boiler room floor, which will be of concrete, will 
be two feet below the surface of the ground. This will cause the 
elevation of the track above the boiler room floor to be approximate- 
ly six feet. From the side of the railway track farthest from the 
building an inclined chute is to be built terminating at the floor 
of the boiler room. By means of this arrangement dumping bottom cars 
may be unloaded with a very small amount of shoveling. 

CORRESPONDENCE. 

Some of the replies to letters of inquiry are of interest 
and are included in this paper. The reply of the Ridgeway Dynamo 
& Engine Company which is in the form of a bid is especially inter- 
esting. 



LAYOUT OF STOKELY BROS. CANNING FACTORY 
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GENERAL ELECTRIC COMPANY In Reply Refer to 
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PLEASE MARK REPLY 

Attention HBJ Ridgway, Pennsylvania, April 12,1917. 

Mr. We B. Fairfield, Subject 
University of Tennessee, 

Knoxville, Tennessee 

Dear Sir: Attention 

Your letter of the 24th.ulte. has been heglected and 
we wish to apologize to you for not having given your very cour— 

teous inquiry more prompt attention. We have,however, been 
very busy in our Office the last few months and occasionally a 
matter which is nor particularly mressing has been of necessity 
neglected in this manner. We sincerely trust that the delay will 
not be of serious inConvenience to you and that the information 
we are sending you will arrive in time to be of some value. 

We note that the exhaust steam is to be used in heating 

water and presume that consequently the engine will operate on a 
slight back pressure. Under these conditions the preper type of 
engine is a plain single slide valve engine,as steam economy is 
not a matter of prime importance and the additional cost of a 

Uniflow or four-=valve engine is not justified. 

We note that you mention 125 KW. as the capacity of 
the plant and since your load will probably be mostly small in- 
duction motors, the pawerfactor will probably be low. Consequently 

we have figured on a 150 KVA. generator, which at 80% PF. will 
give you 120 KW, This is the nearest standard generator that 
meets your requirements. 

We are enclosing specifications and formalproposal 
covering this engine as we believe you will find our forms and 
manner of making such a proposal of intereste We also enclose 
a dimension sheet on which you will find indicated these dimen- 
sions applying to the unit which we are specifyinge 

As a point of further interest we would say that our 
price is cemposedaf $2060400 for the engine, $1920.00 for the 
alternator and $304.00 for the excitere. We would say that were 
we selling the engine separately we would charge about $50.00 

additional to cover the cost of fitting our shaft and making a spec- 
ial subbage to fit some other manufacturer's generators 

We have assumed a working steam pressure of 140# to the 

square inch as we thought likely you would figure on 150# as the 
limit of your boiler capacity,under which conditions the working 
pressure is usually about 10# less. Also we have assumed a back 
Dressure asranging from zero to 2#. In this connection we would 



RIDGWAY No; & ENGINE CO. zs 

PAGE No. 2 April 12,1917. 

Mr. We Be Fairfield, 
Knoxville, Tennessee 

advise that the cylinder size we have selected actually figures 
out something like 210 HP at 257 revolutions with atmospheric 
exhast We have assumed 480-Volts for the alternator voltage, 
although this could be changed to 220, 550 or 2400 without chang- 
ing the price of the set. Our proposition doesn't include the 
exciter belt. 

You can calculate the amount of concrete re— 
quired in the engine foundation from the dimension sheet,which we 
enclose. This will approximate 24-cu.ydse 

Our specifications give the steam consumption 
in pounds per I.HePe hour and the efficiency of the alternator 
at various loads. The mechanical efficiency of the engine will 
be approximately 94%. This gives you data sufficient to enable you 
to calculate the steam consumption in pounds per kilowatt hour should 
you wish to do so, 

The car load freight rate on this equipment from 
Ridgway to Knoxville is 51 etse per hundred pounds, the minimum 
carload weight being 30,000#. 

We trust that you will find our suggestions of 
interest and assure you that we will be glad to give you further 
information should you desire ite 

Thanking you for your interest in our products, 
we are 

Yours very truly, 

RIDGWAY DYNAMO & ENGINE COMPANY 

HBJ/EL 
Enclosures 
Bulletins, 
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APPROXIMATE DIMENSIONS OF 

SIMPLE SINGLE VALVE ENGINES 

D.C. TO ALTERNATING CURRENT 

GENERATORS 

RIDGWAY DYNAMO 8& ENGINE CoO. 

RIDGWAY, PA. 

MAY 13, '14 
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17 
The Ridgway Dynamo &» Engine Co. 

Ridgway, Pa. 

Side Crank Engine, Right Hand. Engine Type Alternator. 

(On sizes over 150 K. W. the generator is supported on separate sole plates.) 
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The Ridgway Dynamo and Engine Co. 

ENGINE SPECIFICATION 

No. 83937 ............ 

For He Bu Fairfield, -. -..-... 0... 

Knoxville, Tennesaee . ..................... 

TYPE no This engine will be a RIDGWAY. Simple, Enclosed, Side 

Crank. .S84ngle= .. Valve Engine for direct connection to a 

150 KeVehe Ridgway Alternator. 

CAPACITY i] The engine will be capable of developing ...... 200 indicated horse- 

power when cutting off at... 1/4 3 ae stroke with an initial steam pres- 

sure of 388. ........ pounds ab the throttle, . mmm... inches vacuum, 

comin e Q=2. ..... pounds back pressure. 

DIMENSIONS Diameter of cylinder - - - - - - - a Ei inches. 

Length of stroke - - - - - - - - ; 36. inches. 

Speed - - - - - - - - oF i Re ved per min. 

Diameter of governor wheel - - - - - - Ty | See inches. 

Face of governor wheel - - - R - - - hg 16 Ja inches. 

Diameter of belt wheel - - - - - - - cose. inchew 

Face of belt wheel - - - - - - - ion inches: 

Diameter of steam pipe - - - - = men LON «Bini inches. 

Diameter of exhaust pipe - - - 5 - AE ey 8. inches. 

Length of engine over all ~~ - - AR feelin; i... inches. 

Width of engine over all - - a LR feelin. 2... inches. 

Shipping weight of engine - - - - - - 22 #890 ound, 

FITTINGS Throttle valve. Nickel plated... .....S4ght~feed cylinder lubricator. 
Exhaust flange. Globe valves, pipe and fittings for cylinder and steam chest 

drains. Grease cups for valve gear. Special adjusting wrenches. One gal- 

lon engine oil. One gallon cylinder oil. Eye bolts for handling main bear- 

ing caps. Foundation bolts, templet and washers. 



Form E10-B, 5-16, 3M. 

Single Four-Valve a AL? 

ons Main bearing, - - - - dian; Pre hans im length... 3&6... in. 

Crank pin, = = P= =o ET ate Wis oo aren & in. 

Cross head pin, - - - - Hy 3-1/2 a TE to 4...0. in. 

Outboard bearing, - - - EE 6=1/ :... eee LATE in. 

Pision Rod, HL. P5i- - - ~ 23/2... nn 

# gl Pas “OL omnes | in. 

Crosshead shoe, - - -  - area, 104. ..... sq. in 

Connecting rod, - - - - length .... 43...... in. 

Targest section, ~~ = lL... 2. sq. in. 

Smallest section, - - - 43/4 a sq. in. 

Governor wheel, weight, -  - 4400 ....... Ibs. 

Belt wheel, weight, - - - pore LLL Ibs. 

ECONOMY Under the conditions of load, steam pressure, and speed as given below, the 

consumption of dry steam will not exceed the following weights. These results 

to be arrived at by comparing the weight of condensed exhaust steam with the 

average indicated horsepower of the engine, all the conditions to be maintained 

as nearly constant as possible and test to continue for at least one hour. The ful- 

fillment of the guarantees is to be determined by comparing the average of the 

amounts given with the average of the results of tests at the same load points. 

Speed ...28%....... r. p. m. Initial steam pressure....J40........ pounds. 

Vacuum 8... oe inches. Back pressure......... B.en pounds. 

Load 25% teins Steam... B%wd. ........ Ibs. per I. H. P. per hour. 

i 50 ae Nie To Te ee J: # 

oad wi 85.6... “ « ‘ 

Ss I0s... #203. ........ £ #* 

“ang... wi Ble... : 

Add 2.3% at each point for each pound of back pressures 



Form E124. 8-16, 3M 

MAIN BEARING 

LUBRICATING 
SYSTEM 

SHAFT 

SUBBASE 

OUTBOARD 

BEARING 

CYLINDER 

R.Z 

Side Crank Engine 

The Bed will be of very heavy design, having a hox section with bored 
guides. The guides and end to receive the cylinder will be bored and turned 
at one setting on a special tool, insuring perfect alignment. An opening of 
ample size will be cored in one side of the bed to give easy access to the cross 
head and connecting rod. This opening will have suitable guards for catch- 
ing and retaining all oil and will be provided with a light removable cover. 
A removable false head or partition will be located between the cross head 
#hd cylinder, provided with packing around the piston rod. 

Openings in each side of the bed will give ample room for packing piston 
rod stuffing box, the drips from which will be caught and removed by a 
separating well at the crank end of the bed, without being mixed with the 
oil in the crank case. 

A light, substantial, sheet steel, oil tight guard will enclose the crank. 
This guard will be hinged at the top and will be arranged to be turned back 
over the hed to give easy access to the crank pin and connecting rod. A 
small opening in the side of the guard, having a swinging cover, will pro- 
vide means of inspecting the crank pin while the engine is in motion. 

The Main Bearing will be of the wedge-adjusting, two-part type the shells be- 
ing lined with genuine babbitt pened and bored. These shells will be so built that 
they can be removed for inspection and repair by lifting the shaft a small amount. 

The engine will be built for oiling by the “splash system,” in which the 
crank disc throws a steady stream of oil over the crosshead and guides. 
and from pockets on’ the inside of the oil hood, the oil is led through large 
channels to the crank pin and main bearing. From all bearings the oil flows 
hack to the reservoir under the disc to be used over. 

The Main Shaft will be of open hearth steel, forged out of a solid ingot. 
The balance disc will be of semi-steel with crank pin cast solid therewith. 
The disc will be carefully fitted to the shaft and in addition to a heavy 
force fit, will be securely keyed in place. 

The engine bed will be mounted on an extra heavy cast iron sub-hase. 

A separate subbase will bs provided for supporting 
the altern:tor and outboard basaring. 

The Outhoard Bearing will be of an extra heavy design lined with gen- 
uine babbitt, pened and bored. [It will be self-aligning and self-oiling and 
will be adjustable in vertical and horizontal directions. 

The Cylinder will be made of hard, close grained, cast iron and will be of 

ample thickness to allow reboring. The head on the crank end will be cast 
solid with the cylinder. The loose head will be fitted with a metal to metal 
joint requiring no packing. The barrel of the cylinder will be neatly lagged 
and the enclosed space filled with insulating material. a 

The piston will be a single casting . thoroughly ribbed and of ample 
strength, although cored out and made as light as possible. The packing 
rings will be of cast iron of the self-adjusting type, carefully fitted to prevent 
leakage of steam. The piston rod will be of the best machinery steel fitted 
to the piston with a long taper and jamb nut. 
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VALVES AND 
VALVE GEAR 

GOVERNOR 

CONNECTING ROD 

GUARANTEES 

2) 

Four-Valve Engine 

The steam valves will be of the double ported semi-balanced, Corliss type, 
giving ample port opening with small travel at all points of cut off. They 
will work in removable cages of hard, close-grained cast iron, and will be 
ground or lapped to a perfect fit, insuring steam tightness. The exhaust valves 
will be of the Corliss type, double ported and semi-balanced. The steam valves 
will be driven by the governor eccentric through an accelerating gear located in 
a cast iron case on the side of the bed and immersed in oil. Motion from this gear 
will be transmitted direct to the arms on the valve stems. The accelerating gear 
consists of a simple combination of arms and links having adjustable bearings. 
This gear gives rapid motion to the valves at the time of opening and closing, 
but allows them to remain stationary during the unbalanced period. The exhaust 
valves will be operated by a wrist plate motion from a fixed eccentric on the 
main shaft and will also have very slight movement during the time when the pres- 
sure thereon is heavy. 

All valve gear bearings will be lined with adjustable and removable bronze 
bushings, and those outside of the gear case will be lubricated by compres- 
sion grease cups. 

On Cross Compound Engines the valve gear for each cylinder will be oper- 
ated as above, except that the low pressure accelerating gear will be driven by 
the fixed eccentric on the shaft. 

On Tandem Compound Engines the accelerating gears will be mounted 
on the cylinders. The high pressure gear will be driven by the eccentric on 
the governor, while the low pressure gear and the single wrist plate, which 
controls all exhaust valves, will be driven by a fixed eccentric on the shaft. 

The Governor will be of our well known inertia type mounted within the 
fly wheel. The inertia bar will be carried on a large roller bearing fitted 
with hardened steel bearing pin and bushings. The eccentric and strap will 
be split so that they may be removed without disturbing the shaft or gov- 
ernor. The strap will be lined with genuine babbitt pened and bored and 
provided with means for ample lubrication. This governor is powerful and 
extremely sensitive, but sudden and extreme movements of the inertia bar will be 
dampened by dash pots. 

The Connecting Rod will be single forging of open hearth steel of the 
solid end type. The wrist pin hoxes will be of phosphor bronze of the split 
box type and the crank pin boxes will be of the same type lined with genu- 
ine babbitt. The adjustment at both ends of the rod will be by wedge blocks 
securely held by two bolts. 

The Cross Head body will be of cast steel of ample size and strength. 
The lower shoe will be of phosphor bronze and both shoes will be provided 
with wedge adjustment. The piston rod will be connected to the cross head 
by a long thread and jamb nut, securely locked in place. The cross head pin 
will be fitted in the cross head body with a long taper at each end and will 
be made with hardened and ground surface. This pin will be arranged so that 
it may be turned go” as it wears. 

We guarantee all material and workmanship to be first-class in every re- 
spect and agree to furnish without charge on cars at our works, any or all 
parts which may prove to be defective within one year from date of ship- 
ment of machinery. 

We guarantee that this engine when tested in our Works will be carefully 
adjusted, and the change in speed between no load and full load will not 
exceed... a=1/2 per cent. 
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The Ridgway Dynamo and Engine Co. 
Specification for an 

ALTERNATING CURRENT GENERATOR. 

For.. Pe Be. Pairfieldy......................00. 

... Knoxville Tennesgers ................ ........ 

TYPE .. Engine. . ... Type... 252... R. P. M Ei Te Phase 

a8 ........ Cycles ..... 480. a Volts 1.0. 28... Poles 

CAPACITY Rated capacity, continuous {120 KV at 804 PF). 150 K.V.A 

Current per line full load et Se SE a TY a8... amperes. 

Overload capacity ....... a5... percents oo. Lunch. 2... hours. 

Momentary overload - - - - UDERNICL | 0h per cent. 

Shipping weight - - - - wd AE 6800 pounds. 

GUARANTEES Regulation at 100% power factor - mdr UE aE ag... per cent. 

Regulation at8Q % power factor - Eo 2% per cent. 

Temperature rise, 100% power factor 80% Py Fe 

Pullload. ......7.. 35%.  . degC 40% 

Ahove overload... .... He... deg. C. 35% 

Efficiency, 100% power factor 

125% load 9240. ..... per cent. 

100% load 92.0 per cent. 

75% load ied per cent. 

50% load 89.9...... per cent. 

INSULATION Between stator winding and iron... 4500 Bra volts for. ...- 0 min. 

Between rotor winding and iron. . 4500... .. volts for..... min 

EXCITER ..Belted . Type ...30....... Ew. i. .3800 R. P. M. 

Shipping weight. . 4200 pounds. 

The exciter will be of ample capacity to excite the generator at the 

above loads with temperature rises not exceeding those specified for the 

generator. With the exciter will be furnished sliding base, pulley, and 
field rheostats for exciter and generator. 
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TESTS 

23 
Alternating Current Generator. 

The armature core will be built of punchings of thin transformer steel, 
especially selected for this work on account of its low hysterisis and su- 
perior magnetic qualities, which are not obtainable in ordinary stock. 
These punchings will be securely held in place and supported by a sub- 
stantial cast iron frame, and will be insulated from ‘each other by varnish 
and paper to reduce eddy currents. 

The frame will consist of two heavy castings of I beam section to give 
stiffness and the core will be clamped accurately in position by bolts 
which pass through the core, but outside of the magnetic circuit. As 
the external face of the core is entirely open and ample air ducts are 
provided, the most perfect ventilation results. Neat and substantial 
guards bolted to the frame will protect both ends of the winding from me- 
chanical injury. 

The windings will be of formed coils, impregnated with insulating varnish 
and baked into a solid mass, or of bars, carefully insulated with tape and 
varnish and baked before being put in place. The slots in the core will be 
lined with heavy insulating material before the winding is started, and the 
dielectric strength of the insulation will be ample for all requirements and 
will not deteriorate when subjected to higher temperatures than those cov- 
ered by the guarantees. All coils will be interchangeable and held in place 
by retaining wedges. 

The field spider will be of cast steel of substantial design and proportioned 
to resist.the heaviest strains that may be imposed upon it. The rim will 
be carefully turned to receive the pole pieces, which will be built up of 
laminated steel punchings, securely held in place by heavy bolts passing 
through the rim of the spider, or dovetailed and keyed in the smaller sizes. 

The field coils will consist of either rectangular copper conductors or 
copper strip on edge, wound on forms and thoroughly insulated with varnish 
and other materials of the best quality. These coils will be firmly held in 
position by the projecting pole tips so that they can not be displaced by 
vibration or centrifugal force while the machine is in operation. 

The current for exciting the field coils will be conducted thereto through 
carbon brushes bearing on cast iron collector rings mounted on the shaft 
and carefully insulated therefrom. 

The armature will be mounted on a substantial cast iron base provided 
with slide rails and a ratchet shifting device. The hearing ples will 
be separate and will be bolted and doweled to the base. The shaft will be of 
open hearth steel with journals of large omen running in self-aligning 
and self-oiling bearings lined with babbitt. A pulley of suitable dimensions 
or a flanged coupling for connection to the a mover will be furnished. 

All tests are to be made in accordance with the recommendations of the 

American Institute of Electrical Engineers. 
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The Ridgway Dynamo and Engine Co. 
Ridgway, Pennsylvania April 12,1917. 

We Bs Fairfield, 

Knoxville, Tennessee, 

Daar Siri 

For and in consideration of the hereinafter named amounts, we propose to 

furnish you machinery and materials enumerated below, in accordance with the 
foregoing specifications: 

One (1) 14 x 16 "Ridgway? Single-Valve Engine = 

And 

One (1) 150 EVA. "Ridgway? Alternathr with- 

One (1) 10 KWe "Ridgway" Belted Exciter, 

PRICE:= PFORTY-THREE HUNDRED ($4500,00) DOLLARS, 
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GUARANTERS 

ERECTION 

TERMS 

THE RID DYNAMO & ENGINE CO., hereinafter referred to as the 

“Company” guarantees that the electrical and mechanical construction of all of the 

machinery and materials furnished under this contract, will be first class in every 

respect and will replace or repair without charge f. o. b. Ridgway, Pa., or point of 

manufacture, Hy or all parts which may prove to be defective in workmanship 

or material within one year (60 days for n i from date of shipment. Econ- 

omy and efficiency tests will be made only at the Works of the Company and will 

be subject to an extra charge. 

If desired by the Purchaser, the Company will furnish the services of an engi- 

neer to superintend the erection and startis 

fied herein, for the sum of $8.00 per day, 

expenses. The Purchaser agrees to furn 

- of the machinery and material speci- 

lus all necessary traveling and hotel 

common labor, blocking, tackle, 

etc., required in connection with these Fhe Company will not be respon- 

aratus unless installed and started ile for the correct performance of pp 

under the supervision of one of its engineers. 

In case it is elsewhere agreed herein that the Company shall erect the ma- 

chinery and material herein specified, then the Purchaser agrees to furnish easy 

access the machinery material is to be erected, and will 

also furnish all necessary supports, foundations and grouting unless otherwise y IL FSS 5 

secified herein. In the event o j2 k 
(3 

Company is not 

y and starting, for which the 

ponsible, the Purchaser te the Company for 

enses of the second he time lost by its superintending engi ing the =2p 

god any additional trips at the rate spec 

All payments are to date from date of invoice, 

ill be allowed unless it be so stated 1 

ial shipments made at different tit 

rms. No discount for cash wil 

case of p es, prorata payments she 

therefor. If shipment or erection of the machinery and material herein 

or any part thereof, Li 111 hn Sid he delayed by the Purchaser, i 

stood and agreed that paymen 1all become due, 1 ) ’ 

had been made or erection cot 

Fifty (50) percent. Sight Draft attached to Bill of Lading. 

Twenty-five ig percent. thirty days {rom date of Bill of Lading. 

Twenty-five (25) ixty days from date of Bill of Lading. 
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The title and ownership of the property, furnished under the terms of this 
contract, shall remain in the Company until full and final payment therefor shall 
have been made by the purchaser according to the terms above named and agreed 
upon and until notes, if any, shall have matured and been settled in full. In case 
of default of any of the payments above provided for, the Company may repos- 
sess itself of the property furnished under this contract, wherever found, and shall 
not be liable in any action in law, on the part of said purchaser, for such reclama- 
tion of its property, nor for the repayment .of any money or moneys, which may 
have been paid by said purchaser in part payment for said installation and equip- 
ment. 

DELIVERY The machinery herein specified will be delivered by us I. O. B. cars, 

Ridgway ,Penngylvanie, 

SHIPMENT The machinery herein specified will be shipped Appmomimately 8 to 10 

: Months 

after acceptance of this contract and receipt of all other information necessary to 
proceed with construction. It is further understood and agreed that the Company 
shall under no circumstances or in any event, be held responsible or liable for any 
loss, damage, detention, or delay caused by fire, strike, civil or military author- 
ity, or circumstances beyond their control, or by insurrection or riot, and the pur- 
chaser, in accepting this contract, agrees to assume, and, does hereby assume, all 
responsibility, from the time the machinery and the material covered by this con- 
tract shall have been delivered to the transportation companies, and during the 
installation of the said machinery and until the same has been accepted and paid for. 

The foregoing is the agreement between said parties as it exists at this date, 
and it is agreed and distinctly understood that all previous communications be- 
tween said parties, either verbal or wr ritten, contrary to the provisions hereof, are 
hereby withdrawn and annulled; and that no modification of this agreement shall 
be binding upon the parties hereto, or either of them, unless such modification 
shall be in writing, duly accepted by the purchaser, and approved by the Presi- 
dent or Directors of the Company. 

The foregoing proposal is subject to the approval of the President or Direc- 
tors of the Company, and may be modified or withdrawn, unless accepted within 
fifteen days from date thereof. 

Respectfully submitted, 

RIDGWAY DYNAMO & ENGINE CO 

Per. 

The foregoing proposal is hereby accepted this ........ 
19I.. 

Tear See ee ne a ae 

Approved this ...... day of... oi 0, 191 

RIDGWAY DYNAMO & ENGINE CO.,, 

BY ah aan President 




